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Abstract; Five sample plots were set up within the altitude range of 500—900 m at the interval of 100 m
in the County-level Forest Ecological Nature Reserve of Guoyan Mountain in Fujian. The contents of
different forms of calcium in leaf of Castanopsis fargesit Franch. and soil physical and chemical indexes in
sample plots were measured. On this basis, the Pearson method was used to analyze the correlations

Wi BHE: 2021-12-28

EEWH . ERARPIAIL A 1 H (32071760) 5 i BRI ERHA1H 3 450 H (KHF190026 ; KHF170002)

YEE /A MR (1999—) , 2, BT A, B ERTsE 2, B2 MR RMOT RSB

O (Z1EH E-mail; fjzdx@ 126.com

SRR MM, XPHHE, RRH, 5. BRI R AR ) 22 45 5 X R R B A R R AR R R [ T ] AL R IR S R AR AR, 2022, 31
(4): 28-36.



55 4 1]

RARE, A5 WA A e AN [ A TR A 5 i o VA FACA J36 R 38 DR 7 22 A g i

29

among contents of different forms of calcium in leaf, and the RDA constrained ranking method was used
to analyze the relationships between contents of different forms of calcium in leaf and altitude and soil
factors. The results show that the contents of different forms of calcium in leaf of C. fargesii from low to
high in order are calcium nitrate and calcium chloride, water soluble calcium, calcium pectate, calcium
phosphate and calcium carbonate, calcium oxalate, and calcium silicate, their average values in order are
54.06, 208.57, 820.56, 1 122.54, 1 891.58, and 6 962.60 mg - kg™', and except for the sample plot at
the altitude of 900 m, the contents of calcium silicate of the other sample plots are significantly ( P<
0.05) higher than those of the other five forms of calcium. In general, with the increase of altitude, the
content of calcium nitrate and calcium chloride in leaf of C. fargesii gradually decreases, the content of
water soluble calcium shows a “decrease —increase” tendency, the contents of calcium pectate and
calcium oxalate gradually increase, the content of calcium phosphate and calcium carbonate shows an
“increase—slightly decrease” tendency, while the content of calcium silicate fluctuates. In the sample plot
at the altitude of 500 m, the contents of calcium nitrate and calcium chloride and calcium silicate in leaf
of C. fargesii are the highest, and the contents of calcium pectate and calcium phosphate and calcium
carbonate are the lowest; in the sample plot at the altitude of 900 m, the content of calcium nitrate and
calcium chloride in leaf of C. fargesii is the lowest, and the contents of calcium pectate and calcium
oxalate are the highest; in the sample plot at the altitude of 700 m, the content of water soluble calcium
in leaf of C. fargesii is the lowest, and the content of calcium phosphate and calcium carbonate is the
highest. The result of correlation analysis shows that the content of calcium nitrate and calcium chloride in
leaf of C. fargesii has an extremely significant ( P<0.01) negative correlation with the content of calcium
phosphate and calcium carbonate, and has a significant positive correlation with the content of calcium
silicate ; the contents of calcium pectate and calcium phosphate and calcium carbonate have extremely
significant positive correlations with the content of calcium oxalate. The result of RDA ranking shows that
the interpretation rates of altitude and total calcium content in soil are 28.8% and 9.0% respectively, and
their contribution rates are 48.6% and 15.1% respectively. Among them, altitude and total calcium
content in soil are negatively correlated with the contents of calcium nitrate and calcium chloride and
calcium silicate, and are positively correlated with the contents of water soluble calcium, calcium
pectate, calcium phosphate and carbonate, and calcium oxalate. The comprehensive analysis result shows
that altitude and total calcium content in soil are important factors affecting the contents of different forms
of calcium in leaf of C. fargesii; the synergistic increase of contents of calcium pectate, calcium
phosphate and calcium carbonate, and calcium oxalate in leaf of C. fargesii can respond to the habitat
change caused by the increase of altitude, and strengthen the stress resistance of plants.

Key words: Castanopsis fargesii Franch.; calcium content in leaf; altitude; soil physical and chemical
indexes; calcium content in soil
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Mo, BRI 1 383.7 mo AR XD A I BT
DX, Ja TR 2 AU s AR UL 19 °C, YR 5 4F
Bk 1600~ 1 800 mm ,  4F i it 7o iili . F 2 1
I N BELTHE K 500 ~700 111900~ 1 000 m ) Fil
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Table 1 Basic status of test sample plots of Castanopsis fargesii Franch. ( X+SD)

FET 4%/ cm

4 o ST A ke
Frb 2 7 W/ m W/ (°) g Average diameter at *%*XTJ,:YJH%, J/n.l MO FERE/ (hm™2)
No. of . . . Average height of .
ample plot Altitude Slope Soil type breast height of C.f .. Stand density
sample plo C. fargesii . fargesii
S1 500 28.3 LI Yellow-red soil 14.5+1.5 11.5+1.0 5 400225
S2 600 27.6 HHLTHE Yellow-red soil 13.3+1.1 12.0£2.0 6 750+480
S3 700 27.9 HEAEHE Yellow-brown soil 15.1£1.0 13.5+1.6 5 070+240
S4 800 28.1 I Yellow-brown soil 13.9+2.3 11.0+1.1 4 965+315
S5 900 28.5 BT HE Yellow-red soil 12.5+0.9 10.5+1.2 4 500+£225
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C, H,OH A RG] 5 7K v P45 DL ZE 8 7K AR Sk 4
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Table 2 Comparison on contents of different forms of calcium in leaf of Castanopsis fargesii Franch. among sample plots at different altitudes

(X+SD)V
FEHIRFR/m
Altitude of  C1/(mg - kg™") C2/(mg - kg™") C3/(mg - kg™") C4/(mg - kg™") C5/(mg - kg™") C6/(mg - kg™")
sample plot
500 113.61+28.20Ac¢  201.19+38.01BCc 673.33+115.98Bb 762.15+71.10Ch 1 460.87+502.90Bh 9 139.28+2 640.51Aa
600 48.14+12.54Bc  173.95+£29.51BCc 690.92+51.67Bb 906.75+250.03BCh 1 439.42+483.84Bb 5 394.67+2 552.59Ba
700 36.71+12.52Bd  145.43+62.29Cd 771.77+46.01Bc 1 354.63+281.01Ab 1 619.32+478.99Bb 7 824.28+665.78ABa
800 37.43£5.24Bc 231.29+43.45Ac¢ 823.26+£37.31Bb 1 326.96+182.16Ab 1 933.20+466.94Bb 7 029.99+3 199.22ABa
900 34.40+1.25Bc¢ 290.99+36.59Ac¢ 1 143.51+£512.06Ab 1 262.23+432.13Ab 3 005.07+1 160.48Aa 5 424.77+1 539.05Ba
Y{H Mean 54.06 208.57 820.56 1 122.54 1891.58 6 962.60

D1, BYIRES FISA 4645 & 5 Content of calcium nitrate and calcium chloride; C2: 7K 1ESS & & Content of water soluble calcium; C3: S HRAS & &
Content of calcium pectate; C4 . T 12 415 0l 152 55 7 i Content of calcium phosphate and calcium carbonate; C5. EER 4L A & Content of calcium
oxalate; C6: FERES %t Content of calcium silicate. [F] %1 i AN 6] K T 52 B 327 [A] — 28 U 45 & 1 78 R 6] A b 7] 22 5 8 35 ( P<0.05) Different
uppercases in the same column indicate the significant ( P<0.05) difference in content of the same form of calcium among different sample plots; @47 H
A /ING 1 327 R —Ff st N S [R] 2B 45 5/ 25 55 1 3% (P<0.05) Different lowercases in the same row indicate the significant ( P<0.05) difference

in contents of different forms of calcium in the same sample plot.

2.1.2 rThARREARSLFTEGAEE  HRI R
HOAS [R) A5 5 s (R AR DG RBU LR 3, MR 3 1
VIE AR B 6 ARG B (B A7 AE AN [R) R B 1Y)
FHOCPE, o RS AR5 & it 5 B RR T Ak iR
P R (P<0.01) HUAHIE, SRR S & it &
2 TE AR OG SRR O e R O i A W 2 OE

®3 BRHARTEXREEERENOAXREY

RO  WARTR ST MIBR R ES 5 0 15 e TR A &5 i LA 1 35 1E
FAK . RMIBEREIE v B A R 45 A S AL 45 5 Wi PR 5
FIBRTR 54 22 8] i BE L AR AL , ELAFPRES A AL 55 n] 5
TR 15 ) A0 38 0 5 AR I v 0 5 B 1) T R R
B e e R A R B TR B 5 TR B T [R) 4 el A o IS
WM

Table 3 Correlation coefficient among contents of different forms of calcium in leaf of Castanopsis fargesii Franch.!)

NGBSy AR A & B R A AHC R 4L Correlation coefficients among contents of different forms of calcium
Content of different forms of
calcium C1 Cc2 C3 C4 C5 Cc6
Cl1 1.000
Cc2 -0.012 1.000
C3 -0.312 0.324 1.000
C4 —0.530 = * 0.121 0.179 1.000
C5 -0.324 0.383 0.542 = = 0.597 = * 1.000
C6 0.428 -0.115 -0.020 -0.072 -0.109 1.000

D1, GRS FI S8 4045 & 5 Content of calcium nitrate and calcium chloride; C2: 7K PESS & & Content of water soluble calcium; C3: H RS & &
Content of calcium pectate; C4: B FRES 5% AR E5 7 ie Content of calcium phosphate and calcium carbonate; C5: HLR %5 7 it Content of calcium
oxalate; C6: FEFRES S & Content of calcium silicate. * ; P<0.05; ## ; P<0.01.
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AR Hi Y 498 A 1 i VAR BE R T = sh AR 1R, (R
Ko i # 25  Hoh iR 900 m REHLAY I8 4k &
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Him o A RS b IR T R AR
500 m FEHL AR 4K 900 m REHL R, MK 25 R
B, fEHE e S Y R EES AR
700 m FEHLELAR IR 600 m FEHb R R, LIRS
SEREEEAR T B AR R, 7EIER 600 m A M i = H
o T HABRE D, 7EHE R 500 m REMIIRAG, HI44S
SRAETFIR 500 F1 600 m £ Hb 5 5 TE4K 700 ~
900 m FEHY , 7EIEIR 700 m FE ML AR, I HAdAE
W,

BE B AR 5 SRR 78 A X
(500 F1 600 m ) HFFEHE P, 1358 AL BE | 5 7K 1 i
pH 8 DL R Al F 450 & i Yy i (0 B A
LA,

Table 4 Comparison on soil physical and chemical indexes of sample plots at different altitudes (X+SD) !

FEHLIER/m

%4341  Nutrient content

Altitde of  WMEE/C - FKE/% pH & - -

' 1111 610 Temperature Water content  pH value ﬁéﬁf}'}"/(g . kg-l ) ﬁ:&%/(g . kg_] ) éuiﬁ}'é/(mg . kg—l ) /;E"f‘q]/(g . kg—l ) /;E!%/(mg . kg_l )

sample plot Total carbon Total nitrogen  Total phosphorus  Total potassium Total calcium
500 17.93+£0.72a 14.55£1.49b 5.33+0.13a 16.34+2.05b 1.78+0.20c 254.42+41.36a 18.51+3.63¢  857.79+140.28a
600 17.08+0.32a 15.98+1.78b 4.73+0.15b  31.98+3.18a 2.40+0.23b 265.67+27.55a 40.50+1.86a  829.53+138.43a
700 16.40+0.32b 14.02+2.30b 4.67+0.17b  32.10+3.16a 2.50+0.24b 164.98+9.99a 24.28+3.41bc  416.81+29.92¢
800 16.28+0.29b 13.04+2.10b 4.42+0.33b  29.94x4.91a 3.45+0.58a 252.30+29.25a 31.35+3.00b  695.93+131.26b
900 14.70+£0.26c 18.82+2.47a 4.70+0.21b  36.62+3.06a 3.80+0.58a 227.89+46.11a 25.18+6.12bc  668.52+75.81b

D [R5 o R i) /NG FRE R R 25 57 3 (P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference.
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Table 5 Interpretation rate and contribution rate of altitude and soil
physical and chemical indexes to variations of contents of different
forms of calcium in leaf of Castanopsis fargesii Franch."

A Factor IR/% CR/% P

IR Altitude 28.8 48.6  0.002
+ 3245 Content of total calcium in soil 9.0 15.1  0.003
+3€ pH {H pH value of soil 5.7 9.6 0.007
+ IR BE Temperature of soil 40 6.8 0.022
+ 3 4B Content of total potassium in soil 3.1 5.2 0.025
FHEE K E Water content in soil 2.8 47 0.031
+ 542 % & Content of total nitrogen in soil 2.6 45 0.037
+ L & Content of total phosphorus in soil 2.4 4.1  0.039
+ 2R Content of total carbon in soil 0.9 1.4 0.048

I)IR; fil B Interpretation rate; CR: Fi ik # Contribution rate; P
P {H P value.

pH {E AN &R & 2 TUSC, (5 e w5 i JoH
R M R 5 i S R RS i 5 R &
B A SR S K SRR R R G, S
i i 2R SR RN pH R, 5+
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Fig. 1 RDA ordination diagram of contents of different forms of
calcium in leaf of Castanopsis fargesii Franch. with altitude and soil
physical and chemical indexes
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